Abstract. We study the existence and multiplicity of solutions to the elliptic system
Introduction
In this article, we study the existence and multiplicity of positive solutions of the quasilinear elliptic system 
where p < r < p
where λ 1 stands for the first eigenvalue of the operator
Define the Sobolev space
endowed with the norm
which is equivalent to the standard norm. We use the standard L r (Ω) spaces whose norms are denoted by u r . Throughout this paper, we denote S q andS q the best Sobolev and the best Sobolev trace constants for the embedding of
The purpose of this paper is to prove the following results.
has at least one positive solution. Theorem 1.2. There exists K * * ⊂ K * such that for each (λ, µ) ∈ K * * problem (1.1) has at least two distinct positive solutions. Definition 1.3. A pair of functions (u, v) ∈ W (W is given by (1.2)) is said to be a weak solution of (1.1), whenever
Associated with problem (1.1), we consider the energy functional J λ,µ :
Since J λ,µ is unbounded from below on whole space W , it is useful to consider the functional on the Nehari manifold
(1.7) Theorem 1.4. J λ,µ is coercive and bounded from below on N λ,µ (Ω) for λ and µ sufficiently small.
It can be proved that the points in N λ,µ (Ω) correspond to the stationary points of the fibering map φ u,v (t) : [0, ∞) → R defined by φ u,v (t) = J λ,µ (tu, tv), which discussed in Brown and Zhang [3] . Using (1.4) for (u, v) ∈ W , we have
We define (1.10)
Lemma 1.6. There exists K 0 ⊂ (R + ) 2 such that for all (λ, µ) ∈ K 0 , we have N 0 λ,µ = ∅. Definition 1.7. A sequence y n = (u n , v n ) ⊂ W is called a Palais-Smale sequence if I λ,µ (y n ) is bounded and I ′ λ,µ (y n ) → 0 as n → ∞. If I λ,µ (y n ) → c and I ′ λ,µ (y n ) → 0, then y n is a (P S) c -sequence. It is said that the functional I λ,µ satisfies the Palais-Smale condition (or (P S) c -condition), if each Palais-Smale sequence ((P S) csequence) has a convergent subsequence.
To obtain a better understanding of the behavior of fibering maps, we will describe the nature of the derivative of the fibering maps for all possible signs of ∂Ω F (x, tu, tv)dx (by (A1) and (1.9), ∂Ω F (x, tu, tv)dx has the same sign for every t > 0). Define the functions R(t) and S(t) as follows (1.12) then from (1.8) it follows that φ u,v (t) = R(t) − S(t). Moreover, φ 
and (1.14)
λ,µ and φ u,v (t 1 ) < 0.
Main results
Lemma 2.1. 
